Stabilities and activities of the N- and C-domains of FKBP22 from a psychrotrophic bacterium overproduced in Escherichia coli.
FKBP22 from a psychrotrophic bacterium Shewanella sp. SIB1, is a dimeric protein with peptidyl prolyl cis-trans isomerase (PPIase) activity. According to homology modeling, it consists of an N-terminal domain, which is involved in dimerization of the protein, and a C-terminal catalytic domain. A long alpha3 helix spans these domains. An N-domain with the entire alpha3 helix (N-domain+) and a C-domain with the entire alpha3 helix (C-domain+) were overproduced in Escherichia coli in a His-tagged form, purified, and their biochemical properties were compared with those of the intact protein. C-domain+ was shown to be a monomer and enzymatically active. Its optimum temperature for activity (10 degrees C) was identical to that of the intact protein. Determination of the PPIase activity using peptide and protein substrates suggests that dimerization is required to make the protein fully active for the protein substrate or that the N-domain is involved in substrate-binding. The differential scanning calorimetry studies revealed two distinct heat absorption peaks at 32.5 degrees C and 46.6 degrees C for the intact protein, and single heat absorption peaks at 44.7 degrees C for N-domain+ and 35.6 degrees C for C-domain+. These results indicate that the thermal unfolding transitions of the intact protein at lower and higher temperatures represent those of C- and N-domains, respectively. Because the unfolding temperature of C-domain+ is much higher than its optimum temperature for activity, SIB1 FKBP22 may adapt to low temperatures by increasing a local flexibility around the active site. This study revealed the relationship between the stability and the activity of a psychrotrophic FKBP22.